Demonstration of an extracellular matrix in multicellular tumor spheroids.
Multicellular spheroids of a human glioma cell line (U-118 MG) and a human thyroid cancer cell line ( HTh -7) were analyzed for the presence of extracellular matrix (ECM) using light microscopy, transmission electron microscopy, and indirect immunofluorescence staining for fibronectin, laminin, and collagen. These studies were supplemented by analyses of glycosaminoglycans using autoradiography or chemical methods after metabolic labeling with [35S]sulfate or [3H]glucosamine in conjunction with various extraction procedures. The results showed that both types of spheroids contained an ECM composed of fibronectin, laminin, collagen, and glycosaminoglycans. The organization of the ECM in the spheroids seemed to be similar to that of tumors in vivo. These findings help justify the use of the spheroid system as an in vitro model for the study of biological phenomena of human tumors in vivo. Furthermore, it is concluded that the formation of an ECM in vitro is not confined to normal cells but can be promoted in transformed cells using appropriate culture conditions.